We investigate whether at a low taxonomic level an analysis of courtship provides useful phylogenetic information in lacertids. This leads to an understanding of the evolutionary development of courtship behaviour.
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ABSTRACT
We investigate whether at a low taxonomic level an analysis of courtship provides useful phylogenetic information in lacertids. This leads to an understanding of the evolutionary development of courtship behaviour. In a concise general description of lacertid courtship behaviour, four phases are distinguished : introduction, copulation, post-copulatory bite, and the period immediately after physical separation. The composing elements are described. Observations on courtship displays of seven closely related putative species of lacertid lizards, Lacerta cf. kulzeri, are summarised in 38 behavioural traits, resulting in a data matrix analysed by PAUP. One most parsimonious cladogram (MPC) with 61 steps (corrected Consistency Index = 0.62) is found.
The study demonstrates that at a low taxonomic level (putative species) in lacertids, a behavioural analysis provides useful phylogenetic information, from which a reconstruetion of the evolutionary development of courtship behaviour results. In the L. cf. kulzeri complex, courtship seems to evolve towards a lengthening of the total duration. This trend is possibly correlated with an increased preference for a progressively more vegetated, horizontal microhabitat, after coming from a similar ancestral environment in lowland areas and going through an evolution in a more open, drier ecosystem of rocky outcrops at higher elevations. The character sets on the internal nodes of the cladogram do not seem to represent a coherent evolutionary pathway. These stages of evolutionary development appear to be interchangeable. Moreover, behavioural syndromes can hardly be recognised in this phylogenetic context. Our cladogram is strictly based on apomorphic similarities, and all relationships among taxa are based on recency of common ancestry. The only other diagram for this group available from the literature is based on overall morphological similarity. This dendrogram is considerably longer (69 steps) when the behavioural characters are mapped onto it. Parsimony mapping of behavioural characters on an as yet unpublished preliminary cladogram based on 12S rDNA data results in 65 steps. Consequently, we favour the behavioural cladogram.
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* To whom correspondence should be sent. E-mail: indenbosch@rulstb.LeidenUniv.nl INTRODUCTION Despite work by early ethologists (HEINROTH, 1911; LORENZ, 1941 ; TINBERGEN, 1959) , behavioural traits were traditionally rarely used to infer evolutionary relationships, and commonly judged inferior to other types of characters in systematics. It has even been claimed that behaviour has no value for reconstructing phylogenetic history (e.g., ATZ, 1970; ARONSON, 1981 ). Yet, more recently it has convincingly been argued that behavioural characters can and should be used as indicators of phylogeny (e.g., DE QUEIROZ & WIMBERGER, 1993; RYAN, 1997) .
Studies using behaviour to examine phylogenetic relationships concentrated on well-established and described taxa on the species level, while less attention has been given on whether a comparative behavioural analysis will help to clarify relationships within species complexes.
In this study, we will try to gain insight into the evolutionary relationships within a small group of presumably closely related MiddleEastern lacertid lizards (with data on seven forms). We employ quantitative phylogenetic methods to derive an hypothesis of evolutionary relationships (cladograms) using an analysis of courtship behaviour patterns. The resulting hypothesis will be compared with an independently derived cladogram obtained from non-behavioural data on the same group (pholidosis analyses: BISCHOFF & SCHMIDTLER, 1999; BISCHOFF & SCHMIDTLER, in prep.) . Other, non-historical factors will be considered in connection with the results, to analyse possible correlations with habitat variables, and we will present an hypothesis concerning the evolution of the courtship patterns. Fieldwork in the Middle East (e.g., IN DEN BOSCH, 1998) suggested that a number of populations originally ascribed to the common polymorphic wall lizard of the Middle East and Turkey, Lacerta laevis Gray, 1838, in fact are members of a distinct species complex. These forms seem to be confined to altitudes of more than 1300 m and in effect represent island populations. At the moment seven groups are distinguished (see table 1), each confined to a mountain range. They have been provisionally referred (IN DEN BOSCH, 1998) to Lacerta kulzeri Müller & Wettstein, 1932, a lacertid originally described from the cedar wood at 1900 m near Bcharr6, Makmel Mts., northern Lebanon.
The comparatively robust and ground dwelling L. laevis is distributed from sea level up to 1500 meters and can therefore be active for most of the year. The more slender and wary Lacerta kulzeri s.l. prefer rocky outcrops in comparatively dry zones with sparser vegetation, in altitudes ranging roughly from 1300-2000 m, and are thus active only during the warmer months (pers. obs.). In addition, in an ongoing karyological study,
